In this paper, we shall study semi-free finite group actions on homotopy spheres. In [8] , M. Sebastiani studied semi-free finite group actions on homotopy spheres with two points as the fixed point set. He showed that the collection of equivariant diffeomorphism classes of these semi-free finite group actions is an abelian group under the equivariant connected sum about a fixed point. By the methods analogous to , he proved that this abelian group is a finite group in the case of cyclic group actions.
r^2, where Z denotes the group of integers. This homomorphism is given by sending an element of A m (oi), which bounds an equivariant nmanifold (W m+i , <2>), to the signature of the fixed point set of (W m+i , <P) (see Theorem 3.3) . In §4 we shall apply these results to prove that some semi-free finite group actions on Brieskorn spheres are elements of infinite order in 0 m (a). G. Bredon [2, Chapter VI, Theorem 8.6] proved analogous results by a different method when the actions are involutions.
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§1. B m (d) Is a Group
Let G be a finite group and a: G->GL(m, R) be its m-dimensional representation. Throughout this paper we shall assume 5^n<m -2. We can prove that 6> w (a) is a commutative semi-group under the equivariant connected sum about a fixed point.
In this section we shall prove that the commutative semi-group <9 m (a) is an abelian group. First we shall study semi-free G-actions on a disc. 9 and W" is a free G-manifold by the covering transformation. Then we have
where J denotes the equivariant connected sum about a fixed point.
Thus we have: 
18]). §3. A Homomorphism liA m (a) >Z
In this section we will assume n = 4r -1 for some positive integer r^2. Let (W, $) be an (m + l)-dimensional e-Ti-manifold whose boundary is (S m , «00). From the above commutative diagram ft is zero map, and Lemma 3.1 follows. 
Since F is a parallelizable manifold, so M is an almost parallelizable manifold. Therefore jp f (M) = 0 for 0<i<r (see [5] ). Then we have Sgn(F) = Sgn(M) = 0. This completes the proof of Lemma 3.2. Proof. Let (W, 0') be an another e-7c-manifold whose boundary is (I", (p), F' the fixed point set of (W 9 0'). Then the G-invariant boundary connected sum (W, $)$(-W, 0') is an e-rc-manifold whose boundary is equivariant diffeomorphic to (S m , a©0).
Since the fixed point set of (W, $)*(-W' 9 0') is Ftl(-F'), we have Sgn(FH(-F)) = 0 by Lemma 3.2. Therefore Sgn (F) = Sgn (F'), and / is well-defined. It is clear that / is a homomorphism. This completes the proof of Theorem 3.3. §4.
Semi-Free G-Actions on Brieskorn Spheres
In this section we apply the previous results to semi-free G-actions on Brieskorn spheres.
Let t fc be the tangent disc bundle of S k with the total space £(r fc ).
Consider 0(k-l)cO(/c+l) acting on S k , and hence on u fc in the standard 
